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conventional practice while minimizing the need for heat stress relief heat treatment of the resulting 
castings. 

RRIFF DESCRIPTIONS O F THF DRAWINGS 

[00091 FIG. 1 is a block diagram to illustrate the steps of the invention in the manufacture of gray iron 
castings. 

nFTAII FD DESCRIPT ION OF THE INVENTION 

,0010] As illustrated in FIG. 1 , the first step in the method of the invention is preparing a molten gray 
iron base metal having a controlled content. The molten gray iron meta, is prepared in an electric furnace 
from scrap steel, gray iron ingots, and gray iron scrap recovered from the manufacturing process. The 
content of the molten gray iron metal is controlled by making spectrographs analyses of the scrap s eel, 
gray iron ingots, and recovered gray iron scrap, adjusting the relative amounts of each of these three 
ingredients and, to the extent necessary, and supplementing the molten gray iron by the addition of one or 
m ore of silicon, phosphorus, manganese and chromium, as needed. Because of the general low leve s of 
phosphorus, sulfur and chromium to be maintained in the molten gray iron metal, reduced amounts of these 
alloying metals are necessary, if any. 

[001 1] In the second step, the controlled content molten gray iron metal is placed in a pounng ladle for 
further processing. And in the third step, the controlled content molten gray iron metal is alloyed in the 
pounng ladle with tin, to a total tin content of about 0.05% to about 0.10%, and more preferably 0.55 A to 
about 0.95%, depending upon the cross sections of the part being cast. The percentage of tin to be added 
to the controlled content gray iron meta. in a third step depends upon the more important sections of e 
part being cast. The important sections are those sections that must have the greatest strength and/or 
machinabilit, An important section may be either a thinner or thicker section of the casting, depending 
upon the function of the section. The quantity of tin alloyed with the molten gray iron metal w,ll be at the 
higher end of the about 0.05% to about 0.10% range, where the temperature of the important secfion drops 
more slowly (i.e., cools more slowly) and at the lower end of the range where the important section cools 
more quickly. Even a thinner section of a casting may require the addition of alloying tin at the higher end 
of the range if the temperature cools slowly as a result of adjacent heavy casting sections that act as heat 
sources for the thinner section. 
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[0012] In the fourth step of the method, the tin alloyed molten gray metal is inoculated with a silicon- 
based inoculants, to a silicon addition of between about 0.10% to about 0.12%. Silicon-based inoculants 
with barium and/or calcium are preferred in the practice of this invention. Parts are then cast as soon as 
possible, and preferably less than 7-10 minutes, after the inoculation of tin alloyed molten gray iron metal 
by pouring the contents of the ladle into one or more molds for the cast parts. 

[0013] The cast parts are removed from the mold while they are at a temperature of over 1400'F. and 
preferably in the range of about 1500°-1600'F. The shake-out temperature of 1500°-1600° is preferred, 
but not critical to the invention, and the shake-out temperature may be determined by removal of cast parts 
from the molds after a specified cooling time interval, which has been empirically determined to result in 
casting part temperatures of over 1400'F and preferably in the range of about 1500M600T. Because of 
the relatively high shake-out temperatures, processing times for the castings are reduced. 

[0014] Use of the invention in casting engine blocks and crank cases minimizes the hard spots in the 
cast product resulting from iron carbides and chills, which interfere with the machinability of the part, and 
provides a more uniform, pearlite structure in the casting, providing increased strengths. 

[0015] While the invention has been described as used in the manufacture of engine blocks and crank 
cases those skilled in the art will recognize that the invention can include deviations from the described 
preferred embodiment, permitting its use in casting other parts, without departing from the claimed 
invention. 
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